In the past two decades, the growth of the global sustainability agenda has led to the conception of a new business market, most commonly referred to as 'sustainability services for the built environment'. For developing countries, the emergence of this market represents an opportunity to meet sustainability goals by improving access to skills necessary for improved performance in the design, construction and operation of buildings. Set against global trends in policy and market growth, this paper examines the rise of sustainability services in Malaysia -a developing country with a relatively young, undeveloped market with potential to benefit from market growth. Drawing on first hand experiences of consultants offering sustainability services in Malaysia, the current status of the market and the key barriers are discussed. The paper explores the business opportunities this emerging market has to offer to the Malaysian built environment sector and concludes with the potential it presents to contribute to the country's aspirations for sustainable development.
INTRODUCTION
Policies and practice that support sustainable development have become more widespread following concerns over the extent of man's activities on the natural environment. The Rio Earth Summit in 1992 and the preparation of the Agenda 21 by the United Nations (United Nations, 1992) brought to a global audience the need to address the earth's deteriorating environmental conditions.
One aspect of development recognised as a major contributor to global environmental degradation is the built environment. Understood as the man-made surroundings that provide the setting for human activity, the environmental impacts of the built environment M a n u s c r i p t 2 include high energy consumption, solid waste generation, rising greenhouse gas (GHG) emissions, pollution, environmental damage and resource depletion spanning the design, construction and operational phases of a project (Masnavi 2007; Zimmermann et al. 2005; Melchert 2005 ). Recent studies indicate that buildings are responsible for almost 40 percent of global primary energy use (Huovila, 2007) and in the United States (US), the building sector accounts for approximately 48 percent of annual GHG emissions (Nassen 2007 This decade was also characterised by the emergence of a new market: one addressing the rising demand for sustainability skills and knowledge in the built environment. Referred to as 'sustainability services for the built environment', this market has grown following the introduction of more stringent governmental legislation on sustainability performance and a resulting demand from the construction, energy, transportation corporate and public sectors (Yudelson 2008; Kibert 2007; Brandon and Lombardi 2005) .
Globally, market growth has not been homogenous. Economic prosperity and more stringent governmental legislation have led to greater market growth in developed countries as compared with developing countries (United Nations Human Settlements Programme 2009; Ozen and Kusku 2009; Marsden 2000) . In turn, this has created an uneven trend in market development reflecting a difference in the market maturity of sustainability services between countries in the developed and developing world.
Considering the uneven growth of sustainability services across the world and recognising the expected growth in sustainability of the built environment in developing countries, this paper examines the rise of sustainability services in Malaysia, a country with a relatively underdeveloped market but with lofty sustainability ambitions. Malaysia has experienced over thirty years of consistently high economic growth and is now aiming to adopt more stringent sustainability policies to support recent national development strategies (Economic Planning Unit 2010; Hezri and Hasan 2006) . Examining the current status of the market, the A c c e p t e d M a n u s c r i p t 3 extent to which it is evolving, and analysing the factors required to help overcome the barriers and constraints will help to determine how sustainable development can be supported in Malaysia's urban environment.
The paper draws on experiences of consultants working in sustainability services in Malaysia with particular attention to the policy mechanisms, tools, constraints and barriers to market growth in the built environment. The final section of the paper identifies potential opportunities for market growth in sustainability services in Malaysia and offers ways of capitalising on these opportunities as a means to stimulate improved sustainability in the built environment.
THEORY
Set against the context of sustainable development and global trends in the sustainability services market, this section provides background to the evolution of sustainability policy in Malaysia. The first sub-section explores the development of the sustainability services market with focus on their particular role in the built environment. The second sub-section considers the global context by examining international trends in sustainable service market development before the third sub-section explores national policies and mechanisms that support current sustainability policies in Malaysia.
Sustainability Services in the Built Environment
For the purpose of this paper, sustainability services are defined as services offered by engineering consultants primarily to developers aiming to enhance and sustain the natural and built environment in line with the principles of sustainable development. In terms of the built environment, these services tend to relate to sustainable design of a particular building, group of buildings (i.e. residential estate) or town/settlement and incorporate principles of low impact design, water conservation, renewable energy and energy efficiency, waste minimisation and management, and broader sustainability themes such as sustainable transport and biodiversity (Bauer et al. 2010 ).
An important distinction to make at this juncture is the difference between sustainability and environmental services offered by consultants to the built environment sector. Sustainability services consider social, economic and environmental aspects, whereas environmental services tend to focus more closely on environment aspects (e.g. pollution prevention, regulatory compliance, Environment Impact Assessment 1 ). Whilst there is certainly an A c c e p t e d M a n u s c r i p t 4 overlap between environmental and sustainability services, the latter is the focus of this paper.
The rise of sustainability discourses during the 1990s and 2000s had a profound impact on the sustainability services market, especially in countries where governments took an early initiative (Yudelson 2009 To meet these requirements and explore the different options for sustainability, developers have sought increasing levels of expertise, particularly in the areas of sustainable design, energy efficiency, waste management, resources and materials efficiency and holistic sustainability assessments (Bauer et al 2010; Kibert 2007; Yudelson 2008; Brandon and Lombardi 2005) .
The lack of technical knowledge amongst private and public property developers subsequently fuelled a demand for technical sustainability service providers ranging from specialist consultants, planning consultants, architects to more traditional engineering firms.
In relatively mature markets, such as those in the UK, USA and Australia, many companies have sought to broaden their mainstream service offering to take advantage of this growing business sector. This is especially the case where increased competition has led to companies vying for private and public sector contracts (Verdantix 2011 ).
Legislation and requirement for technical knowledge has allowed firms with specialist sustainability expertise to become essential stakeholders playing a role in the delivery of sustainable development in this sector. Their importance is emphasised during the period of economic recession in Europe during the late 2000s where sustainability services remained an important business line as property developers sought out the expertise to meet legislative requirements (Bauer et al 2010) .
Global Trends in the Sustainability Services Market
Since the early 1990s, the sustainability services market for the built environment has experienced a rapid growth; however, globally this growth has not been homogenous.
Developed countries have tended to enforce more stringent sustainability policies and mechanisms which have stimulated a demand for sustainability services (Ozen and Kusku 2009 ) whereas in developing countries, market growth has been markedly slower in An example of the uneven growth of sustainable services is demonstrated through an analysis of the global adoption of sustainable building assessment tools. These tools are frequently used by sustainability consultants as a means to assess the sustainability design and options of a building; analysing when these tools become officially recognised provides a partial indication of the maturity of the respective sustainability markets.
Since the launch of the Building Research Establishment's Environmental Assessment Method (BREEAM) in 1990, numerous green building assessment methodologies have been developed across the world (Hassan et al 2011; Kibert 2007) . A number of country specific examples and the year in which they were launched are shown below in Table 1 . In order to examine global trends in the sustainability services market, the theory of diffusion innovation (Rogers 1962 ) has been applied. In the 1990s, developed countries such as the UK, Hong Kong, France and the US lead the way by establishing their own country specific Page 6 of 22 A c c e p t e d M a n u s c r i p t 6 sustainable buildings assessment tools. These include BREEAM in the UK, LEED in USA and HQE in France. According to diffusion of innovation theory, these countries can be described as the 'innovators' and 'early adopters' (Rogers 1962 ) and these tools have helped to set the approaches taken for other countries.
The early introduction of such tools in the 'innovator' countries reflects the direction of government policy making at that particular time. For example, BREEAM was established in the UK as a voluntary measurement rating and was devised by a government funded research body called the Building Research Establishment (BRE). In all these 'innovator' countries, subsequent government policies have followed to ensure more stringent requirements and regulation of the sustainability performance within the built environment.
In the 2000s, a number of developed countries followed the trend by developing their own tools. Described as the 'early majority', countries include Canada, Australia, Italy, Portugal, Japan and Singapore. These countries followed suit once a sustainability assessment tool become more formally recognised by the built environment sectors in the respective 'innovator' countries.
The third group in Table 1 comprises primarily of developing countries and includes China, South Africa, India, Brazil, United Arab Emirates, and Malaysia -referred to as the 'late majority' countries, all these developed their own country specific sustainable buildings assessment methodologies after the 'early majority'. The formal acceptance of building assessment tools across many countries, the adoption of more stringent building regulations and expectations for improved sustainability performance by clients and public alike, has contributed towards a rapid uptake of adopted and bespoke assessment tools in the last five years.
This final group in Table 1 and it supports the adoption of BREEAM Europe, LEED and the DGNB Certification System, the latter being formally recognised by the German Green Building Council.
As shown in Table 1 principles to balance economic development with environmental needs, including sustainable use of resources and environmental conservation. It also develops the country's green strategies for six areas including integrated development planning and pollution prevention. Whilst this is the closet policy document to a national strategy for sustainable development, there is no explicit reference to the built environment. At a sub-national level, certain states have developed sustainability strategies. In 2000, the state of Selangor prepared the first sustainable development strategy at a sub national level (Hezri and Hasan 2004; Selangor 2003) . The strategy covers the themes of poverty and hunger alleviation, environmental protection and preservation, human health and wellbeing and closing the gap between the rich and the poor. As with other existing national plans and programmes, a sustainability framework for the built environment is not present. In addition, as part of the 2010 Budget, the Green Technology Financing Scheme was announced offering RM1.5 billion (circa £0.3 billion) in soft loans for companies in the energy, building, transportation, water and waste sectors interested in investing in green technologies. Although uptake has been slow (Lee 2010) , the scheme has been designed to reduce capital cost to companies investing in green technologies by reducing interest incurred. It is clear some of the initiatives do apply to the built environment; however, they do provide an indication of the financial support being offered to developers with ambitions for high levels of sustainability.
In conclusion, the emphasis on sustainable development in Malaysia's national and state policy and regulation is beginning to spur some interest in sustainability in the built environment (Hassan et al 2011; Hezri and Hasan 2006) , which in turn is providing a platform for the potential growth for demand in sustainability services. Although critics highlight weaknesses in sustainability policy implementation and enforcement (Hezri and The qualitative data collected through the interviews were analysed through a series of analytical processes such as categorisation, reduction and rearrangement, recognition of patterns and relationships. Initially the data collected in the form of interview notes was classified into meaningful categories partially derived from the interview framework of key themes and from the data itself. The process of reduction and rearranging of data into a more manageable and comprehensible form allowed for emergent patterns and relationships to be recognised. Finally, the data were presented under three main themes, namely 'sustainability assessment tools for the built environment', 'barriers and constraints' and 'opportunities' for growth of the sustainable services market in Malaysia, as illustrated in The small number of engineering consultants registered as certified GBI facilitators (12) serves as an indicator of the relatively small and underdeveloped nature of the market. Of these, only nine had an office in Kuala Lumpur or neighbouring states and three agreed to an interview. The profiles of these companies are discussed below. 
Sampling of Engineering Consultancies

Engineering Consultancies Profiles
Limitations
Due to the relatively underdeveloped nature of the market, only a small number of companies are currently offering sustainability services for the built environment in Malaysia as indicated by the small number of registered GBI certified engineering consultants. This condition limited the number of interviews that were practically feasible. In view of the small number of interviews achieved for this study, the researchers recognise this limitation and intend to build on the findings of this preliminary study by continuing the research as the market develops into the future. It is hoped this study will provide a starting point in which to research the development of this market as it evolves in Malaysia.
RESULTS AND DISCUSSION
Malaysia's urban landscape has experienced an unprecedented transformation since the 
Sustainability assessment tools for the built environment
In Malaysia, the most applied sustainability assessment tool for buildings is the Green Building Index (GBI) 
Barriers and constraints
As raised by AECOM and Kaer, despite the positive policy rhetoric, there is limited evidence of legislation ensuring mandatory practices of sustainability for the building sector. This is apparent in the limited requirements for property developers to deliver projects that achieve a certain level of sustainability, GHG emissions reduction or energy efficiency. Interviewees Cost is one of the most critical factors of property developers' decision making process (Abidin 2010) . This was the experience of all interviewees. On the whole, green certification increases project costs associated with registration, application, design and construction, in return for lower operational costs and higher value of the building that aim to balance off the costs over the building's lifetime. According to the World Green Building Council (2011), green building practices can reduce a building's operating costs by as much as 9 per cent, increase building values by 7.5 per cent and realise a 6.6 percent increase in return of investment.
As Kaer highlights, in Malaysia, investing in green certification currently has limited appeal as sustainable design is still perceived as an added cost to a project without any obvious commercial benefits. Despite the prospect of financial gains over the long-term from energy, water and waste savings, factors such as the low cost for raw materials has disincentivised the initial investment in sustainable designs. Moreover, in developing countries such as Malaysia, where the energy efficiency benchmarks are low, the cost savings are perceived as relatively low which ensures that green certification is a less attractive option from a financial viewpoint. This is a constraint that interviewees from AECOM and Arup are faced with when proposing sustainable building engineering design advice to their clients. Whilst the GBI estimates a cost increase of between three to five percent depending on the level of certification to be achieved (GBI 2011) , this added cost is significant enough to persuade against a wide adoption of green certification by developers.
One of the main drivers for local property developers to apply sustainability in building design is marketing and differentiation from competitors (Abidin 2010 A lack of expertise and experience also extends to the post-construction phases on a project. In Malaysia, there tends to be limited expertise and experience with regards to the appropriate maintenance methods for a building which, in turn, impacts on how effectively the sustainability features of a building operate over the long term. Maintenance is an important part of the successful integration of sustainability in buildings and, therefore, a lack of knowledge by local contractors and facilities managers can counteract all the positive efforts made during the planning, design and construction phases.
The interaction of the ultimate end user with the building itself is another factor influencing the sustainability performance of a building. As interviewees from AECOM highlight, the low levels of awareness about sustainability amongst the public in Malaysia result in inappropriate use of buildings. Engaging with the end users and raising the public's awareness on sustainability, communicating the benefits of resource efficiency and sustainability features in buildings, and educating the end user on how to maximise these features are crucial for the appropriate use of a building.
Opportunities and Future Directions for Malaysia
Considering the developing nature of Malaysia's sustainability services market and the potential for market growth as discussed earlier, this section explores the opportunities and potential future directions for sustainable development in the built environment.
Whilst it is possible for the built environment sector to drive change, the more conventional model of centrally controlled legislation could offer a more immediate solution to Malaysia's lack of implementation. Ensuring green certification for new buildings, such as GBI, Green A c c e p t e d M a n u s c r i p t A prerequisite to the success of this type of policy mechanism is the development of the appropriate skills in the marketplace (BRE 2008) . As discussed previously, the Malaysian market for sustainability services is still developing and is partially held back by the lack of suitably qualified experts. Knowledge transfer and capacity building would be essential to the development of sustainability services in Malaysia starting with professionals involved in the design stage, through to the construction and operational phases of a building. This can involve training courses delivered through the relevant professional bodies and associations to train the existing work force, and also establishing programmes in higher education in order to produce highly qualified future professionals.
In addition, the issue of low public awareness in relation to sustainability in Malaysia needs to be addressed. The public is often a 'silent stakeholder' in construction projects with limited knowledge and power. Should public stakeholder engagement become a mandatory requirement for any new proposed development, the public could gain a voice and potentially facilitate change. Appropriate use of buildings can deliver significant environmental benefits, therefore education of the end users should form part of Malaysia's implementation strategy for sustainability. For this to be successful, awareness schemes would be necessary to educate the public as well as foster a change in culture, values, 
